Effects of human presenilin 1 isoforms on proliferation and survival of rat pheochromocytoma cell line PC12.
Missense mutations in human presenilin 1 gene (hPS1) cause an autosomal dominant, early onset form of Alzheimer's disease (AD). To study effects of mutant presenilin on processes of cell growth, differentiation, and susceptibility to apoptotic signals, we produced a series of rat pheochromocytoma PC12 poly- and monoclonal cell lines stably expressing wild type hPS1 and hPS1 with mutations in amino (N-) and carboxyl (C-) terminal regions of the PS1 protein. Employing a heterologous rat PC12 cell system, we demonstrated that: 1) AD mutations inhibit, in part, processing of hPS1 holoprotein; 2) negative selection against highly expressed hPS1 may occur in polyclonal cell cultures; 3) expression of N-terminus mutant (M146V) hPS1 increases susceptibility to apoptosis in differentiated neuronal PC12 cells under deprivation conditions; 4) monoclones with hPS1 C-terminal AD mutation (C410Y) have lower proliferation rates than monoclones expressing wild type hPS1 under deprivation conditions and during NGF-induced neuronal differentiation. The data demonstrate deleterious effect of PS1 AD mutations. The effect depends on the level of expression of the hPS1 isoforms, the number of passages, and trophic and differentiation conditions used for growing PC12 cells.